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Arkansas physics professor Huaxiang Fu
decided to use solid state theory to 
examine the properties of a combination
of organic material and inorganic semicon-
ductors. Semiconductors are fast and
‘smart’ in electronics, but ‘heavy, brittle
and expensive.’ 
His study examined the properties of a
single atomic layer of semiconductor
material sandwiched between two atomic
layers of organic polymers.  The finding:
“the hybrid will retain the superior elec-
tronic properties of semiconductors as
well as its mechanical flexibility of organic
material and it even has a few advantages
over the pure semiconductor material.”
The hybrid material apparently would con-
duct electricity nearly as well as pure
semiconductor material.  Further, the
hybrid has a large energy absorption win-
dow, using energy more efficiently than
pure semiconductor material. 
Researchers and manufacturers could use
less of the expensive semiconductor mate-
rial and still get the same or better elec-
tronic performance out of a flexible device. 
“This will make devices much less expen-
sive and easier to process,” says Fu. “The
market could be potentially huge.”
Please note, this is NOT a silicon hybrid.
“The materials we studied are III-V and
II-VI semiconductors, combined with
organics,” replied the Professor to my
query.
Almost simultaneously, news from
Arrowhead Research Corp is on the setup
of a new majority-owned subsidiary to
commercialise an ultrathin crystal film
(nanofilm) technology developed by Dr
Harry Atwater and his research group at
the California Institute of Technology. 
It provides for the grant of a fully-paid
exclusive license to the new company to
use the technology commercially. It is
expected to provide advances by which
device active region optical and electri-
cal properties can be optimally engi-
neered, independently of the underlying
substrate’s thermal, dielectric and
mechanical properties.  
The technology enables fabrication of
high-quality single crystal semiconduc-
tors InP, Ge, GaAs and oxides BaTiO(3),
LiNbO(3) and PMNPT nano meter thick-
ness films as surface layers on low-cost
substrates (Si, Sapphire, glass). It also
enables superior device/system perform-
ance at lower cost, in applications such
as photonics/ULSI electronics integra-
tion, LEDs, laser arrays, HBTs for wireless
communications and high efficiency
solar cells. 
Arrowhead is to sponsor Caltech research
under the direction of Dr Atwater to
exploit a new ferroelectric film synthesis
technique, developed by the Atwater
group to make nanoscale piezoelectric
devices suitable for integration into MEMS
on silicon substrates.
Those who envision ‘compound devices in
a sea of silicon’ should perhaps try look-
ing at hybrid compounds in a sea of 
compound engineered silicon.
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